Note on a Case of Anuemia and Purpura, with Greenish
Coloration of the Bone-marrow, and its Bearing on the Question of the Causation of the Green Colour of Chloroma and the so-called Chloro-leukaemia.
By F. PARKES WEBER, M.D.
THE patient was an aniemic woman, aged 34, a Russian Jewess, who died on December 16, 1914 , about an hour after spontaneous delivery of a dead child, apparently nearly at full term. The immediate cause of death seemed to be exhaustion, as the loss of blood connected with the delivery was not excessive. The patient's urine had contained some albumin and granular casts. A blood count had given: red cells 1,280,000 to the cubic millimetre of blood; white cells 9,200; in stained blood films many nucleated red cells were seen; the erythrocytes showed a little poikilocytosis and polychromatophilia; no differential count of the white cells was made. The Wassermann reaction was slightly positive, but there was no history of syphilis.
The patient, who likewise suffered from favus of the hairy scalp and of the glabrous skin of the back of the thorax, was said to have been always weakly and subject to headaches and to have had a slightly yellowish tinge of skin. But she had been especially weak and ailing for the past two years, during which time she had had four or five bad attacks of epistaxis, the last attack only about two weeks before her death. There was a systolic (doubtless so-called " anaemic ") murmur at the apex of the heart. There were some spots of purpura about the wrists and other parts and some patches of ecchymosis on the lower extremities.
At the necropsy all the viscera had an anaemic appearance. The heart weighed 13 oz.; there was no valvular disease. The lungs appeared healthy, but there were some pleuritic adhesions. The liver was enlarged, weighing 74 oz. The spleen was a little enlarged, weighing 121 oz. The kidneys were rather large than small; the capsules stripped readily. The state of the uterus was characteristic of recent delivery. Nothing special was noted in the pancreas, suprarenal glands and other viscera. The microscopic examination of the liver, kidneys and spleen showed nothing abnormal.
A remarkable feature was that the bone-marrow in this case (the sternum, one rib, and the shaft of the left humerus were examined) was found to have a dirty dark greenish colour. It was at first supposed that this might possibly be due to a post-mortem change, but in reality that explanation was quite out of the question, for the weather was cold and the necropsy had not been unduly delayed. Moreover, the microscopic examination of sections of the bone-marrow only showed a cellular excess. This excess was more of a leucoblastic than of an erythroblastic kind. In the section from the shaft of the humerus the marrow consisted chiefly of cells of the myelocyte series and in a lesser degree of erythroblasts; there was a good sprinkling of eosinophile cells, and a few scattered giant cells were seen.
I have to thank Dr. H. Schmidt for much help in the examination of this case.
From the pathological point of view it is the green colour of the bone-marrow which chiefly interests me at present, and I think that this finding tends to confirm some suggestions made by C. H. Treadgold (in a paper to which I shall further on refer) respecting the causation of the green colour of chloroma tumours. From this green colour a group of cases derives its manifold names, including chloroma, chloro-lymphoma, chloro-myeloma, chloro-sarcoma, chloro-myelosarcoma, chloro-lymphosarcoma, chloro-leucosarcoma, chloro-leukamia, &c.
In regard to the green colour of chloromatous infiltrates, very little as to its nature, &c., is known. Reynolds (quoted by Treadgold, see below) attempted an analysis and came to the conclusion that the hypothetical pigment was of the nature of a fatty acid combined with iron. 
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Weber: Note on a Case of Anremia and Purpura in the upper three-quarters of the femur. The microscopical examnination showed septic left tonsil, inflamed left cervical glands, and great myeloid activity, with recent bacterial invasion, of the green bonemarrow. Dr. Turnbull likewise kindly informs me that out of thirteen recent consecutive necropsies on cases of myeloid leukeemia green coloration was noted in the leukaemic infiltrates in five cases. The green coloration affected one or nmore of the infiltrates; it did not necessarily affect all the infiltrates in any of the organs affected. The green colour faded on exposure to air, but could be restored by ammonia. In one case, however, the colour did not fade in the kidneys.
Treadgold 1 suggests what seems to me to be a probable theory of the causation of the green colour in chloroma, &c. He writes: "It seems certain that the green colour is not present from the beginning.
It therefore seems certain that cellular degeneration plays a part in the formation of the colour. Accordingly in some cases the age of the growth seenms to be responsible, while in others an organic toxcemia facilitates cellular degeneration. On the whole, it seems very unlikely that the green colour is derived from ordinary blood-pigments. The bright pea-green colour of the chloromatous lesions is much against this view. . . . We have already seen that abnormal myelocytes and myeloblasts are the pathogenic cells in chloroma. . . . Possibly, a degeneration of the granular or pre-granular protoplasm of these cells, or an abortive attempt to form granules, is the real source of the colour, aided by the broken-down products of heemoglobin."
The present case, like Turnbull's case, which it appears in some respects to resemble, may, I think, be accepted as supporting Treadgold's suggestions. So does a case reported by Mary Wetter.2 The patient was a man, aged 44, sent into hospital with the diagnosis " hamorrhagic diathesis," or " scorbutus." No tumours (that is to say, chloromata) were discovered elsewhere. The erythrocytes were at first estimated as 3,140,000 to the cubic millimetre of blood, but they rapidly fell to 1,700,000. The white cells were at first 5,000, and fell to 1,800, reaching up to 8,000, however, two days before death. Of the white cells about 85 per cent. were of the " large lymphocyte type." At the post-mortem examination the greater part of the bone-marrow was found to have a green colour; the spleen, which was scarcely double Loc. cit., p. 275. the size of a normal spleen, showed on section a slight dirty greenbrown coloration.
I cannot see anything pointing against the probability of Treadgold's suggestion in Kurt Ziegler's statement,' that a green coloration may likewise sometimes be present in the tumours of Hodgkin's disease (lymphogranulomatosis maligna), for the granulomatous tumours of Hodgkin's disease are often rich in granular white cells (notably eosinophiles 2), and are very liable to degenerative changes. But I have never myself observed this colour in any case of Hodgkin's disease, and I have never been shown a specimen from that disease in which it was present.3 A question which arises in regard to the present case is whether it, and some other cases in which purpura, severe anaemia, and green coloration of the bone-marrow are combined, are not in reality cases of so-called chloro-leukaemia; that is to say, whether they are not really cases of atypical (lymphoid or myeloid) leukalmia, combined with chloroma-like green coloration of the bone-marrow, but without any definite tumours or periosteal growths anywhere-in fact, cases similar to the one described by L. Johannson and 0. Moritz, to which I have referred in a preceding paragraph. It was certainly unfortunate that no differential count of the white cells was made in the present case.
A positive Wassermann reaction has, it may be noted, been found in cases of chloro-leukaemia (as it was in the present case), and, I believe, in the absence of any other evidence or history of syphilis.
"Die Hodgkinsche Krankheit," Jena, 1911, p. 203. The PRESIDENT: I believe that cases of greenish coloration of the bonemarrow are all examples of chloro-leukwemia. In the author's case there was no leucocytosis, but in the absence of a differential leucocyte count the disease may have been an aleukaemic form of leukemia and, from the absence of chloromatous tumours and of visceral infiltration, possibly in an early stage. I am not aware that this green marrow occurs in lymphadenoma. The partial or irregular distribution of the green colour in the tumours and bone-marrow of chloro-leukwmia is difficult to explain as an essential feature of the lesion, and suggests the co-operation of some external factor.
